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Psychological and Situational Determinants of Burnout in Adolescent Athletes
Abstract
Burnout in sport settings is commonly described as a multidimensional syndrome explained through a variety of antecedents. The present study aims to investigate the predictive relationship of psychological (motives, satisfaction, fatigue, anxiety, self-esteem) and situational (hours of training per week and perceived volume of training) determinants with athlete burnout symptoms (reduced sense of accomplishment, emotional / physical exhaustion, and sport devaluation). Participants were 142 Greek talented competitive athletes, aged 14-18 years, from various individual and team sports. Canonical correlation analysis indicated that the lack of satisfaction with performance, amotivation and dysfunctional personality traits undermine athlete perceptions of accomplishment, while those less fatigued, less overloaded and with a variety of motives protect themselves from feelings of emotional and physical exhaustion. Devaluation factor showed low reliability (.57) and thus was not included within canonical correlation analysis. Additionally, multivariate analysis of variance showed that “high burnout” athletes (n = 7) had elevated levels of amotivation, fatigue and trait anxiety, but lower satisfaction with performance, less self-determined motivation and lower self-esteem compared to “low burnout” athletes (n = 26). The present results highlight the need to take into consideration a combination of factors to understand burnout occurrence in adolescent athletes. Further, such athletes need to be supported in acquiring strategies to mitigate against threats to amotivation.





Psychological and Situational Determinants of Burnout in Adolescent Athletes
Participation in sports often results in adaptive (e.g., satisfaction-enjoyment) or maladaptive (e.g., sadness-burnout) feelings. Burnout (the result of emotional exhaustion, reduced personal accomplishment, and devaluation) is a common syndrome recognized in sport settings since the mid-eighties and represents a significant challenge for many athletes (Raedeke & Smith, 2001). Research into burnout has demonstrated similarities in the symptoms experienced in sport and other performance contexts, such as chronic fatigue, decreased sense of self-worth, change of moods, and loss of interest among others (Cresswell & Eklund, 2006b, 2007). Although sport psychology research has focused on providing useful evidence of independent links between burnout dimensions and various determinants (Goodger, Trish, Lavallee, & Harwood, 2007), others suggest a broader focus is required when explaining signs of burnout (Hodge, Lonsdale, & Ng, 2008).
Burnout in sport settings was initially viewed as the result of chronic appraisals of demand overload and was defined as a psychological, emotional, and, at times, physical withdrawal from an activity that was once enjoyable, due to chronic stress and dissatisfaction (Smith, 1986). Further, Maslach and Jackson’s definition (1986) of general burnout (the result of emotional exhaustion, reduced personal accomplishment, and depersonalisation) seemed to equally apply in sports. More specifically, Raedeke (1997) provided evidence that athlete burnout is not only a simple reaction to stress, but is based on a variety of psychosocial antecedents, and includes three main characteristics: (a) emotional / physical exhaustion (feelings of fatigue by the demands of training and competition), (b) reduced sense of accomplishment (feelings of lack of personal development and successful achievement through sport participation), and (c) sport devaluation (loss of interest in sport and athletes’ desire to withdraw). According to Raedeke (1997), the term “depersonalisation” does not represent athletes and should be replaced by “sport devaluation”. This operationalisation was deemed relevant for athletes who experienced burnout and either dropped out of sports or remained “entrapped” within sports (Cresswell & Eklund, 2006b).
The variety of definitions and burnout models has led researchers to continue to explore burnout antecedents and its consequences using a variety of theoretical frameworks. Broadly speaking, burnout models describe psychosocial antecedents such as: cognitive-affective stress (Smith, 1986), external control and unidimensional identity (Coakley, 1992), entrapment through investment (Raedeke, 1997), imbalance among excessive training demands and adequate recovery (Kenntta & Hassmen, 1998) and motivational frustrations (Cresswell & Eklund, 2005). Previous research has evidenced support for each existing framework in interpreting participants’ burnout (Cresswell & Eklund, 2007; Gould, Tuffey, Udry, & Loehr, 1996a; Raedeke, Lunney, &Venables, 2002). According to a recent citation network analysis of sport burnout (Gustafsson, Hancock, & Cote, 2014), the most influential (widely-cited) burnout model was Smith's (1986) cognitive-affective stress model. Smith’s model proposed a mechanism of burnout adequate to explain athletes’ perception of overload appraisal of resources, responses and implicated factors (i.e., personality, motives) and has been proved useful in explaining enduring feelings of exhaustion, reduced sense of accomplishment and devaluation (Cresswell & Eklund, 2007; Gould et al., 1996a). 
Although, later researchers revealed stress more as a symptom of burnout than a cause, they consider burnout as a response to a chronic process of evaluating a variety of stressful variables. Regarding competitive youth sports, talented athletes consider that improved performance is the core element within sports. This often leads them to continuously evaluate their personal abilities/achievements, and to work even harder to achieve their personal goals, sometimes resulting in feelings associated with burnout (Gustafsson, Kenttä, & Hassmén, 2011). For example, previous qualitative research in elite adults has shown that burnout is an increasing possibility when athletes fail to achieve results (e.g., loss vs win) and they fail to attain their goals (e.g., dissatisfaction of performance). These athletes, instead of dropping out of sport, try to preserve self-worth and investment within sports through increased effort, leading to feelings of constant tiredness and burnout (Gustafsson, Hassmen, Kentta, & Johansson, 2008). Fatigue is a key element in understanding burnout from an under-performance perspective, noticing that most athletes pay attention to the fatigue disturbances only when performance is chronically affected (Budgett, 1998).
Further, Gustafsson et al. (2014) suggested that sport burnout research might benefit from incorporating theories drawn from occupational settings, such as Self-Determination Theory (SDT) (Ryan & Deci, 2000). Specifically, SDT has proved useful as a theoretical framework to understand the relationships and potential causal directions among motivational types (differing on self-determination) and athlete burnout (Li, Wang, Pyun, & Kee, 2013). Moreover, this research has indicated that intrinsic motivation results in energy, direction and persistence, and is positively related to athletes’ well-being, whereas, amotivation is associated with lethargy, apathy, and indifference, and is positively related to athletes’ ill-being (e.g., burnout). In contrast, externally regulated forms of motivation (e.g., external regulation) have trivial and, largely non-significant associations with burnout. 
Moreover, the role of personality variables, such as trait anxiety and self-esteem, is a significant element in explaining pre-disposition on burnout (Gustafsson et al., 2011; Smith, 1986). For example, adolescent athletes who are at risk of burnout might be predisposed to high levels of trait anxiety (Goodger et al., 2007; Raedeke & Smith, 2001). In particular, high trait anxious athletes often perceive that the situational demands outweigh their resources, they often tend to perceive competition as more threatening, and, thus, they end up being more susceptible to burnout. In contrast, athletes who display high levels of self-esteem might prevent themselves from suffering from burnout. Specifically, high self-esteem athletes who confront demanding situations, often interpret the situation as less stressful and they apply coping skills effectively (Gustafsson et al., 2008). However, more research in the aforementioned relationships is needed to explore this link.  
Despite the significant contribution of psychological and social factors, overtraining is still regarded as a major contributing factor to athlete burnout. Previous research has revealed significant relationships between burnout and training demands (Cresswell & Eklund, 2006b; Gould et al., 1996a; Gustafsson et al., 2008). For example, Kenttä and Hassmén’s (1998) conceptual model of overtraining proposes that long-term imbalances between the total stressors and total recovery efforts lead to overtraining and burnout, whereas, prolonged fatigue and performance decrement constitute key clinical symptoms of overtraining (Meeusen, Duclos, Gleeson, Rietjens, Steinacker, & Urhausen, 2006). In contrast, other researchers have revealed non-significant relationships between burnout and training load, and explain this through the existence of other training stressors/psychosocial sources of burnout (Gustafsson, Kentta, Hassmen, & Lundgvist, 2007; Raedeke, Lunney, & Venables, 2002), or, through the possibility that athletes have reduced their volume and intensity of training as a result of being active burnouts (Gould, Udry, Tuffey, & Loehr, 1996b). 
Recent research suggests that a combination of training and non-training factors might cause burnout (Cresswell & Eklund, 2006b). For example, Lemyre, Roberts, and Gundersen (2007b) implied that burnout symptoms are better predicted by the combination of self-determined motivation with symptoms of overtraining. Further, they suggest that lower self-determined motivation early in the competitive season is associated with signs of overtraining and burnout at season’s end. In addition, Lemyre, Hall, and Roberts (2007a) captured burnout as a combination of social and cognitive motivational variables (e.g., perceived motivational climate, perceived ability, perfectionism, and performance satisfaction) assuming that a multivariate approach offered greater explained variance of burnout. According to Hodge et al. (2008) future research is needed to examine whether the three athlete burnout dimensions might be strongly associated with different physiological and psychological factors.
Sports involvement can be highly beneficial for young athletes because it can promote lifelong activity, while offering a variety of healthy competition skills that can be used in all facets of future endeavours. However, many young athletes might discontinue sport participation before they reach adulthood, due to their tight involvement in sports performance and excellence (Seefeldt, Ewing, & Walk, 1992). This situation can be caused by an overemphasis on success and early specialization, which leads some athletes to be exposed to higher intensity training and greater pressure in their sport - potentially resulting in feelings of burnout (Gustafsson, Kenttä, Hassmén, Lundqvist, & Durand-Bush, 2007). Understanding key burnout predictors through adolescence is important for coaches and athletes in managing this maladaptive experience and to enhance athletes’ performance and well-being. However, research in adolescents has shown that not all of them experience burnout in the same way. Work by Gould et al.(1996b) and Lemyre et al. (2008) has shown that some burned out athletes (a) were physically symptomatic while others were physically asymptomatic, (b) stayed motivated but frustrated, while others felt amotivated, and (c) experienced actual decreased performance while others were still performing well but had excessively high standards of performance.
The purpose of the present paper was to incorporate and further investigate the relationships among psychological / situational variables and burnout dimensions in adolescent talented and highly competitive athletes within a multivariate approach. The most recent systematic-review of athlete burnout has provided evidence for categorizing burnout correlates within psychological and situational groups (Goodger et al., 2007). Similarly, and with respect to the variety of theoretical frameworks and models of athlete burnout, it is hypothesized that the combination of psychological (lack of satisfaction of performance, lack of motives, feelings of fatigue, trait anxiety, and self-esteem) and situational (hours of training per week and perceived volume of training) determinants would provide a more comprehensive explanation for occurrence of burnout symptoms. Furthermore, we hypothesized that athletes high in an amalgam of all burnout symptoms compared to athletes low in burnout symptoms would experience: (a) fewer self-determined motives, satisfaction of performance, and self-esteem, (b) more fatigue, amotivation, trait anxiety feelings, hours and perceived volume of training, and (c) no differences in levels of external motives. This study is innovative because it provides an insight into a range of psychological and situational determinants in explaining adolescent athletes’ burnout experience. 
Method
Participants and procedure
The sample consisted of 142 Greek adolescent active athletes (54 males and 88 females), ranged from 14 to 18 years old (Mage= 15.75, SD= 1.27), who volunteered to participate in this study, following approval by the Department’s Ethics Committee. All of the athletes of the sample originated from regular schools, were considered as talented and highly committed, and their skill sports level was assessed from medium (n = 95) (national range) to high (n = 44) (international range), based on athletes’ ranking score for each sport. Seventy athletes were recruited from individual sports [track and field (26), swimming (18), gymnastics (7), and tennis (9), fencing (6), and taekwondo (4)], while the remaining 72 were drawn from team sports (basketball (23), volleyball (18), handball (10), football (12), and water polo (9). Permission was secured through contact with their coaches. Informed consent was received from all participants in the study. The aims and confidentiality of the research was explained prior to their participation and questionnaires were administered before their training session. 
Measures
Athletes were asked to complete a demographic and sport characteristics survey, followed by six self-report questionnaires. The survey included the following variables: age (in years), type of sport, hours of training per week, and perceived volume of training (PVT). PVT was considered as the average perceived number of repetitions combined with the use of short rest intervals in a daily extensive training assessed through a single-item scale asking “In general, how do you perceive the volume of your training sessions?” responding in a 5-likert scale of (1) “very low” to (5) “very high”.  The six self-report questionnaires were the following:
Athlete Burnout: Athlete burnout was measured using the Greek version of Athlete Burnout Questionnaire (ABQ; Raedeke & Smith, 2001).  The Gr-ABQ (Markati, Psychountaki, & Karteroliotis, 2010) has three subscales including 13 items (instead of 15 items consisting the original version of ABQ): (a) Physical / emotional exhaustion (ABQ-EX) which consists of 5 items (e.g.,“I feel so tired from my training that I have trouble finding energy to do other things”); (b) Reduced sense of accomplishment (ABQ-RA) which consists of 5 items (e.g.,“I feel a lot of personal satisfaction when mastering certain difficult training techniques”), and (c) Sport Devaluation (ABQ-DV) which consists of 3 items (e.g.,“The effort I spend in [sport], would be better spent doing other things”). The stem for each question was “how often have you had this feeling or thought this season?” and participants were asked to answer on a 5-point Likert scale anchored by “almost never” (1) and “almost always” (5). Past research has reported satisfactory internal consistency estimates for all three subscales (from .75 to .86) (Markati et al., 2010). 
Performance Satisfaction. Satisfaction of performance was measured through a single-item scale (“how satisfied are you from your performance in this year’s sport season?”) rated from 1 (not at all) to 10 (very much). Perceived satisfaction of performance rather than true performance was used, because we were interested in athletes’ personal self-judgments about how they performed rather than their actual performance level. This has been suggested by previous work which has argued in favor of self-referenced performance criteria to account for personal performance satisfaction, which is not easily quantifiable through objective measures (Lemyre, Hall, & Roberts, 2008; Lemyre, Treasure, & Roberts, 2007a). 
Anxiety: Trait anxiety was assessed based on the Greek version of the trait subscale of State-Trait Anxiety Inventory (STAI; Spielberger, Gorsuch, Lushere, Vagg, & Jacobs, 1983). The Greek version of A-Trait subscale (Kakkos, Ekkekakis, & Zervas, 1991) includes 20 items (e.g., “I lack self confidence”) measured in a 4-Likert scale from 1 (almost never) to 4 (almost always), which evaluates the general tendency towards stressful conditions and evaluates “how responders feel generally”. STAI has previously displayed satisfactory internal consistency ranged .84 to .86 (Kakkos et al., 1991). 
Motivation: To measure motivation styles of the participants, a Greek version of the Sport Motivation Scale was used (SMS; Pelletier, Fortier, Vallerand, Tuson, Briere, & Blais, 1995). The Greek version of SMS (Doganis, 2000) was selected to assess the different types of motivation proposed by the SDT (Ryan & Deci, 2000).The SMS consists of seven 4-item sub-scales (Cronbach coefficients alpha ranged from .64 to.78 ) (Doganis, 2000). Athletes were asked to rate the extent to which items corresponded to reasons for which they have been practicing their sport on a 7-point Likert scale anchored by 1 (does not correspond at all) to 7 (corresponds exactly). Based on previous recommendations (Horn, Bloom, Berglund, & Packard, 2011), we regrouped the seven sub-scales of SMS into three: (a) autonomous motivation, which is a combination of the three intrinsic motivation subscales, intrinsic motivation to know (e.g., “for the pleasure it gives me to know more about the sport that I practice”), to accomplish (e.g., “I feel a lot of personal satisfaction while mastering certain difficult training techniques”), and to experience stimulation(e.g., “for the pleasure I feel in having exciting experiences”), plus identified regulation (e.g., Because, in my opinion, it is one of the best ways to meet people”), (b) externally regulated motivation, which is a combination of the introjected (e.g.,“it is absolutely necessary to do sports if one wants to be in shape”) and external scores (e.g., “it allows me to be well regarded by people that I know”), and (c) amotivation subscale (e.g., “I don't know anymore; I have the impression of being incapable of succeeding in this sport”). Autonomous motivation, externally regulated motivation and amotivation have previously displayed satisfactory internal consistency, respectively (from .73 to .85) (Horn et al., 2011).
Fatigue: Perceived general fatigue of the athletes was measured using the Greek version of the subscale of Profile Mood States Questionnaire (POMS; Shacham, 1983). The Greek short version of fatigue subscale of POMS (Zervas, Ekkekakis, Psychountaki, & Kakkos, 1993) is consisted of 5 questions (e.g., “Do you often feel fatigued?”), which were answered on a 4-point Likert scale ranging from 0 (not at all) to 4 (extremely). Past research has reported satisfactory internal consistency for fatigue subscale (.88) (Zervas et al., 1993).
Self-Esteem: Self-esteem was assessed using the Greek version of Self Esteem Scale (SES; Rosenberg, 1965). The Greek version of SES (Psychountaki, Stavrou, & Zervas, 2007) is a 10-item one-dimensional scale, which determines the perceived esteem of the athlete. The items relate to statements regarding general feelings and level of agreement or disagreement with each statement (e.g., “I feel that I have a number of good qualities”), responding on a five point Likert scale anchored by (5) almost always to (1) almost never. Past research has reported satisfactory internal consistency estimates for SES scale (Bruin, Bakker, & Oudejans, 2009).
Data analyses
Screening for normality of the data distribution and missing scores was conducted. Descriptive statistics were generated, and bivariate correlations among psychological and situational variables with burnout dimensions were examined. The principle analysis involved using canonical correlation (CC) to explore and quantify the strength of the relationship between a variety of psychological / situational variables and the athlete burnout dimensions. According to Hair, Anderson, Tatham, and Black (1998), the guideline for sample size is 10 observations per variable. The current study explores eleven variables and a sample size of 142, resulting in a 12-to-1 ratio of observations to variables.
Canonical analysis is a well-suited statistical procedure to analyze the multivariate association between two composite sets of variables. Specifically, CC aims to describe dynamic relations between a variety of characteristics (canonical variate X) and outcomes (canonical variate Y) (Tabachnick & Fidell, 2007). A canonical variate is the linear combination that represents the weighted sum of two or more variables and can be defined for either dependent or independent variables. The process of CC does not only provide a single relationship between the canonical variates; instead, if necessary, a number of canonical functions (the relationship of two canonical variates) may be derived. According to Tabachnick and Fidell (2007), there may be as many canonical functions as the number of the variables in the smaller variable set. The weightings of canonical loadings and cross-loadings (.30 and above), the redundancy index (10% and above), and, the proportion of variance of the pair of variables were examined in order to interpret the canonical analysis (Tabachnick & Fidell, 2007).
Finally, a multivariate analysis of variance was performed to test for group differences between “high burnouts” (n = 7) and “low burnouts” (n = 26) on all psychological and situational determinants. According to previous research, there are no standard cut off criteria that constitute high burnout athletes from scores of the ABQ. However, we used Hodge’s and colleagues (2008) proposal of cut off criteria (for more detail see, Hodge et al., 2008). Specifically, for high burnout, we used 3.00 as the cut off criterion for both exhaustion and devaluation subscales and 2.70 as the criterion level for reduced sense of accomplishment. For low burnout, we used 2.30 for the exhaustion and reduced sense of accomplishment subscales, and 1.60 for devaluation (Hodge, Lonsdale, & Ng, 2008).
Results
Preliminary analyses 
Multivariate analysis of variance of gender and sport-type on the burnout subscales revealed that there were no significant differences in burnout dimensions between males and females (F2,139 = 2.39, p > .05), nor between participants of individual and team sports (F2,139 = 1.68, p > .05). However, multivariate analysis of variance of sport level showed that national level athletes had significantly higher levels of reduced sense of accomplishment comparing to international level athletes ((F1,137 = 21.66, p < .01). The alpha coefficients demonstrated satisfactory internal consistency (.67 to .87) for all subscales, except for ABQ-DV (alpha = .59) (see Table 1); ABQ-DV was excluded from further analyses. However, total-burnout score was based on previous theoretical arguments (Lemyre, Roberts, & Gundersen, 2007b) represented by all three sub-scales. The reliability of the total score of the burnout scale was calculated summing up all the 13 items of the Gr-ABQ (.82).
The relationships among the two remaining burnout dimensions and psychological / situational determinants were initially examined using correlation analysis (see Table 1). These suggested that ABQ-EX was significantly related to fatigue, amotivation, perceived volume of training, and trait anxiety, while ABQ-RA was significantly related to satisfaction of performance, self-esteem, amotivation, trait anxiety, perceived volume of training, and autonomous motives. Finally, the correlation between the two burnout subscales was non-significant (-.16).
[Table 1 near here]
Canonical Correlations
In order to examine whether athletes’ psychological and situational determinants are significantly related to the two burnout subscales (ABQ-EE / ABQ-RA), a canonical correlation analysis was conducted. Specifically, psychological and situational determinants served as the predictor variables and the two burnout dimensions were the criterion variables. The results of the canonical correlation revealed high associations between the psychological and situational determinants and the two burnout dimensions. The canonical correlation analysis derived two significant canonical functions (Function 1: Wilks’ Lambda = .22, F(18,262) = 16.35, p< .0001, and Function 2: Wilks’ Lambda = .52, F(8,132) = 15.53, p< .0001), with each function consisting of a pair of variates (Table 1). The first canonical correlation coefficient was .76 and accounts the maximum amount of variance (59.7%) in the set of variables indicating that athletes who experience reduced sense of accomplishment are mainly dissatisfied of their performance and amotivated. The second canonical correlation coefficient is .69 and accounts for the remaining variance not accounted for by the first function (40.3%); this mainly indicates that athletes with lower fatigue and amotivation are less likely to experience burnout symptoms. 
The two canonical functions provided a redundancy index of .53, indicating that athletes’ psychological and situational determinants explained the 53% of the variance of their burnout levels. Table 2 presents the canonical relationships between each variable and its’ own (canonical loading) or opposite (canonical cross-loading) canonical variate, respectively. The results of the first function indicate that high negative loadings on satisfaction of performance and self-esteem, and, high positive loadings on amotivation and trait anxiety, were significantly associated with their own and opposite canonical variate. Among the burnout variables, ABQ-RA indicated a high positive loading in this first canonical function. The second function was characterized by high negative loadings on fatigue, hours and volume of training and amotivation, while the corresponding variate was characterized by a high negative loading on ABQ-EX. Results indicated that fatigue and satisfaction of performance variables contributed mostly to their own functions, respectively. Furthermore, amotivation was the only significant predictor variable contributing to both explained functions. 
[Table 2 near here]
Psychological / Situational Differences between Athletes with High and Low Burnout
According to Tabachnick and Fidell (2001), the minimum sample size requirement to employ MANOVA is when the number of participants in each group exceeds the number of dependent variables. Thus, to examine whether “high burnouts” (n = 7) and “low burnouts” (n = 26) athletes differed on psychological (n = 7) and situational variables (n = 2), two MANOVAs with a Method 1 adjustment for unequal sample sizes were conducted using the burnout grouping as the independent variable and the psychological / situational variables as the dependent set of variables, respectively. Results of the 1st MANOVA revealed a significant difference between the “high burnouts” and “low burnouts” athletes on proposed psychological variables (Wilks’ λ = .204, F(25,7) = 13.98, p < .001, partial eta squared = .80). Follow-up univariate analyses (see Table 3) indicated that players in the high burnout group (n = 7) reported significantly lower satisfaction of performance and self-esteem levels compared to the low burnout group (n = 26). Also, ‘high burnouts’ reported significantly higher amotivation, fatigue, and trait anxiety than ‘low burnouts’. On the contrary, results of the 2nd MANOVA revealed no significant differences between the “high burnouts” and “low burnouts” on the proposed situational variables (Wilks’ λ = .868, F(30,2) = 2.28, p > .05, partial eta squared = .13).
[Tables 3 & 4 near here]
Discussion
The purpose of the present study was to explore the relationship between psychological / situational determinants with athlete burnout feelings in adolescent competitive and talented athletes. Previous research has suggested that exploring a combination of psychological and situational predictors is a more appropriate approach to explaining athlete burnout signs, compared to describing the separate correlates of these determinants with burnout signs (Gould, Tuffey, Udry, &Loehr, 1996a; Gustafsson, Kenttaa, & Hassmen, 2011). Specifically, the current study examined two groups of perceived burnout determinants: Psychological (motivation, satisfaction of performance, perceived fatigue, self-esteem, and trait anxiety), and situational ones (hours per week and perceived volume of training). The results supported the significant role of combining psychological and situational determinants on explaining burnout symptoms in young competitive and talented athletes. Amotivation proved to be a key element and precondition in interpreting burnout signs, while, burnout signs for adolescent athletes were mainly represented by feelings of reduced sense of accomplishment. 
The main finding of canonical correlation analysis was that three determinants (satisfaction of performance, prolonged fatigue, and lack of motives) explained significantly the existence of burnout as a multifaceted phenomenon, and highlight the benefit of considering all the aforementioned variables simultaneously when examining the nature of burnout. According to the canonical correlation results, two unique multiple relationships were revealed, and these expressed two different aspects of burnout explanation: (a) athletes who felt low sense of satisfaction from their performance and lack of motives were more likely to have a reduced sense of accomplishment, complemented by negative trait perceptions and (b) athletes who exhibited low fatigue combined with the presence of motives were less likely to feel exhausted, complemented by reduced training loads.
Specifically, canonical correlation revealed a first significant solution (function 1), consisting of the dimension of reduced sense of accomplishment as the criterion variable and dissatisfaction of performance, low self – esteem, high trait anxiety and amotivation as the significant predictors. Reduced sense of accomplishment has been expressed by athletes as the result of dissatisfaction for the imbalance between high efforts - low rewards, confirming the notion that early burnout signs appear when an athlete experiences failure to achieve the expected results (Gustafsson, Hassmen, Kentta, & Johansson, 2008). When an athlete feels he/she is not achieving much in sports, there is probably a hidden element of perception about what achievement means; this may well be captured by perceived satisfaction. Athletes who work hard, but are unable to improve their performance may become stressed and eventually lose interest; a process that might result in burnout symptoms (Raedeke, 1997; Smith, 1986). Thus, to capture a greater picture of reduced sense of accomplishment it seems reasonable to combine perceived dissatisfaction feelings with loss of motives and trait dysfunctions. 
The present study also revealed that low levels of emotional / physical exhaustion were better associated with the combination of low perceived fatigue, less training hours, less volume of training and the appearance of motives (function 2). Previous research suggests that exhaustion includes both physical and emotional aspects (Cresswell & Eklund, 2006a; Gustafsson et al., 2008). Similarly, the present research suggests that over-optimal training (e.g., high volumes and many hours) may undermine the desirable training adaptation and result to signs of physical exhaustion and failure. Further, Gould, Udry, Tuffey, and Loehr (1996b) proposed that when adolescent athletes were asked to recall the physical and mental symptoms of burnout, they would identify common characteristics such as fatigue and lack of motivation. It is reasonable that chronic fatigue and burnout share common characteristics (e.g., physical and psychological symptoms; Schaufeli & Buunk, 2003), however, these two terms are clearly distinct. For example, burnout is a result of a long-term process with negative attitudes and behaviours, while, fatigue often has an acute onset and is not associated with negative attitudes and behaviours (Maslach, Schaufeli, & Leiter, 2001). The recent model of Kenttä and Hassmén’s (1998) under-performance syndrome includes the concept of burnout as the most severe outcome of a maladaptive training process. It exists on a continuum constituting training fatigue as an early stage and overreaching/overtraining as subsequent stages. Interestingly, athletes suffering from overtraining syndrome might still be extremely motivated while high burnout athletes experience a dramatic drop in their desire for training and competition. Thus, amotivation might well express a salient part of exhaustion variable, representing a maladaptive response to training demands and feelings of fatigue.
Overall, the two canonical functions could be interpreted as complementary. From a psychological perspective, feelings of dissatisfaction of performance are considered as an early stage of burnout (cognitive appraisal), which, if chronic, may be replaced by a physical response (e.g., fatigue). From a physiological perspective, performance decrement is a reliable sign of burnout and also considered as the primary characteristic of overtraining syndrome; this may lead to excessive training because of feelings of staleness and maladaptive responses to training adjustments (Cresswell & Eklund, 2007; Gould et al., 1996a; Smith, 1986). In both scenarios, a lack of motives adds evidence in understanding the cognitive appraisal of burnout in adolescent athletes and explains their burnout symptoms in a multidimensional manner. As proposed by Ryan and Deci (2000), an athlete who is amotivated believes that his/her effort will not yield the desire outcome and actions are out of his/her control. Thus, the motivational construct of amotivation may offer an advanced explanation in burnout occurrence in adolescence years, confirming previous findings that burned out athletes will typically show signs of demotivation (Cresswell & Eklund, 2005; Raedeke & Smith, 2001). 
The third component of burnout (devaluation) was not included in the correlational analyses because of the low internal consistency results. It is possible that the talented young athletes included in the present study reached only low to medium levels of burnout, a finding which is consistent with other research focusing on youth burnout (Gustafsson et al., 2007a). Thus, adolescent athletes may have not yet reached feelings of devaluating their sport and, thus, this factor is not well conceptualized in such samples. Future studies need to identify and examine the appropriate determinants of true burnt out athletes who are either active but entrapped within sports (Raedeke, 1997), or inactive burnt out adolescent athletes (Gould et al., 1996a; Smith, 1986). 
Another useful finding of the present research is the significant contribution of trait characteristics (anxiety and self-esteem) in explaining athlete burnout dimensions. This suggests a possible predisposition of certain athletes’ personalities to experience burnout symptoms. Considering the relationship between anxiety and burnout, our findings offer support to the notion that trait anxiety might increase one’s vulnerability to burnout because of predisposing athletes to the risk of ill-being (Wiggins, Cremandes, Lai, Lee, & Erdmann, 2006). It seems reasonable to assume that athletes who vary in trait anxiety levels might not suffer equally from burnout symptoms (Raedeke & Smith, 2004), and thus it is important to consider athletes coping efforts in buffering the impact of stressful events on burnout levels (Cremandes, Wated, & Wiggings, 2011). Additionally, present results show that athletes with high levels of self-esteem might protect themselves from burnout feelings. High self-esteem individuals seem to value in a more optimistic way their self-image, their activities and achievements, and this might result in more positive life outcomes, compared to individuals with low self-esteem, who are more vulnerable to negative life outcomes (Brown, 1998). However, research in competitive youth sports, has been more complex in terms of capturing the self-esteem concept both as a stable trait and an unstable state (Crocker & Park, 2004); interpreting that self-esteem rises or falls, around the individuals typical trait level, due to their accomplishments and setbacks in the domain which their self-worth is invested (Crocker & Park, 2004). Thus, further examination of the relationship between self-esteem variations and athlete burnout is needed, regarding that burned out athletes often entrap themselves within sports due to high levels of performance self-esteem (Gustafsson et al., 2008), or they sometimes psychologically distance themselves from sport in an attempt to protect their general self-esteem (Smith, 1986). 
An interesting finding in the present study was the non significant differences in training demands (hours of training per week and perceived volume of training) between  high and low burned out athletes; though MANOVA results should be interpreted with caution, due to low sample numbers. This result adds evidence to clarify the confusion within literature in the relationship between athlete burnout and excessive training. Although it is well known that increasing competitive pressure and training loads may lead to burnout (Gould & Dieffenbach, 2002), there is an optimum training zone (adaptation threshold) which highlights the balance between achieving peak performance and avoiding staleness and overtraining (Kenntta & Hassmen, 1998). Thus, probably some coaches have considered the need to identify the individual’s dynamic threshold in monitoring training and recovery to avoid burnout. In parallel, discussions about whether training loads are adaptive or not, have started to consider the individual’s characteristics, the recovery process, and the psychosocial stressors, as well. Also, considering that MANOVA analyses included “devaluation” factor within total burnout index, it is suspected that high burned out athletes who have already started devaluating their sport, have reduced their training loads as an effort to protect their performance self-esteem. Also, the present findings reinforce the need to explore excessive training signs through the use of well-validated instrumentation (e.g., Training Quality Recovery scale, Recovery-Stress Questionnaire for Athletes), biological indices, and a more reliable approach on training load (including both training volume and training intensity) (Cresswell & Eklund, 2006a; Gustafsson et al., 2008). While burnout is perceived as a multidimensional syndrome expressed by three unique dimensions, future research should examine longitudinally the direction of relationships between burnout dimensions, training loads and psychosocial variables, both separately and interactively.
The current sample consisted of talented Greek adolescent athletes who may strive to handle a variety of situations occurring in and out of sports which probably affected their burnout levels (e.g., coping with a dual student-athlete identity, moving to more demanding sporting categories, socioeconomic state issues affecting their choices and decisions). Such situations may exist more or less in other cultural environments, influencing athletes’ burnout levels in a similar or a different pathway. Recently, Tabei, Fletcher, and Goodger (2012) showed that English and Japanese soccer players revealed relatively consistent burnout characteristics, but highlighted different situational and environmental stressors that led them to feelings of burnout. It is suggested that future research should focus on capturing the individualistic and/or mutual nature of athlete burnout antecedents in adolescence through well-designed cross-cultural research. 
The chronic negative feelings that are part of burnout process may predispose athletes to dropout of sports and, thus, many talented athletes can be lost (Isoard-Gauther, Guillet, & Gustafsson, 2016). It therefore seems important for athletic organizations and sport professionals to create a safer and less stressful environment for athletes, and promote a long-term engagement and well being. Coaches need to encourage a balance among training efforts, rewards, costs and achievement goals and foster an autonomy supportive environment through helpful implemented and person-oriented guidelines and practices (Adie, Duda, & Ntoumanis, 2012; Gotwals, 2011). Moreover, sport professionals might need to focus on a detailed recognition of the early and salient characteristics of each burnout dimension, bearing in mind that young athletes are being prepared to enter elite-level sport and, in parallel, they find themselves through an ongoing process of forming an identity. Finally, it is suggested that practitioners should consider young athletes holistically, with specific needs and life situations, rather than as “miniature elite athletes” (Visek, Harris, & Blom, 2009). Under this perspective, practitioners should nurture and promote a skill-set related in and beyond sports, which will include a variety of mental and psychosocial skills (Henriksen, Larsen, Storm, & Ryom, 2014). 
The importance of considering a broader range of factors is proved necessary to provide an adequate explanation of burnout within youth sport (Goodger et al., 2007), but yet more research is needed to address this complex issue. The present research is the first to our knowledge that considers a combination of psychological and situational determinants in explaining burnout dimensions for adolescent talented athletes, such as, dissatisfaction of performance, chronic fatigue, amotivation, training overload and personality dysfunctions. An important clue for capturing a more complete picture of adolescent athletes' burnout is the perception of a lack of clear motives (amotivation). Work on environments nurturing talent development suggests that pressure for youth sports to define success as winning and extraordinary performance standards has important links to extrinsic goal strivings and reductions in motivation (Wang, Sproule, McNeil, Martindale, & Lee, 2011). Thus, the concept of amotivation might help future research to distinguish burnout from other similar concepts such as chronic fatigue and overtraining, because it is considered as an essential element or predisposition to characterize a talented athlete as truly burned out. Finally, it is critical that individual adolescent athletes’ view of sport is reflected upon; this may not be aligned with that of the organization - “....cause I mean it's just a sport and it should be for fun and good times…” (Gould et al., 1996b). 
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Table 1Correlations and Descriptive Statistics for Psychological and Situational Characteristics and Athlete Burnout (N = 142)
Measure	1	2	3	4	5	6	7	8	9	10	11	12
1 Amotivation	.79											
2. Autonomous motivation	.11	  .76										
3. External motivation	   .31**	  .52**	 .77									
4. Satisfaction of performance	-.17*	  .21*	 .10	-								
5.Fatigue	   .34**	-.03	 .07	.06	 .87							
6. Trait anxiety	   .49**	-.04	 .18*	-.22**	 .35**	 .82						
7. Self-esteem	  -.32**	  .18*	-.07	.28**	-.24**	-.63**	 .84					
8. Hours of training per week	   .14**	-.14	 .02	-.02	 .31**	 .11	-.05	-				
9. Perceived volume of training 	 .18*	  .01	 .06	.19*	 .34**	 .07	 .06	 .26**	-			
10.Reduced accomplishment	  .33**	-.18*	-.10	-.69**	 .05	 .32**	-.36**	-.06	-.20**	 .82		
11. Exhaustion	  .42**	-.01	 .12	-.01	 .64**	 .21*	-.14	 .33**	 .29**	-.16	.86	
12. total burnout	  .57**	-.13	 .04	-.42**	 .45**	 .41**	-.33**	 .17*	 .07	 .69**	.72**	.82
  M (SD)	3.00 (.98)	4.99 (.95)	4.14 (1.09)	6.85 (1.76)	1.42 (.84)	2.10 (.42)	3.83 (.58)	20.11 (9.21)	3.58 (.65)	2.48 (.71)	2.06 (.76)	2.06 (.54)
Notes.  **p<.01, * p<.05. The coefficients on the diagonal in bold are the Cronbach’s a for each scale

Table 2
Canonical Correlation Results for Burnout and Psychological / Situational Variates 
	Function 1	Function 2
	Canonical loadings	Canonical Cross-loadings	Canonical  loadings	Canonical Cross-loadings
Predictor variables				
Amotivation	 .39	 .30	-.58	-.40




Trait anxiety	 .40	 .30	-.28	-.19
Self-esteem	-.41	-.35	 .17	 .12
Hours / week	-.12	-.09	-.48	-.39




Notes.  Canonical loadings and canonical cross-loadings greater than |.30| are underlined

Table 3
Post Hoc Comparisons of Psychological and Situational Determinants Across High (n = 7) and Low ( n = 26) Burnout Athletes
	High group	Low group	p (one-tailed)
Variables 	M (SD)	M (SD)	
Amotivation	   5.21**	2.63	.001
Autonomous motivation	4.84	5.26	n.s.
External regulation	4.57	4.03	n.s.
Satisfaction	5.20	   8.04**	.001
Fatigue	   2.39**	0.95	.001
Trait anxiety	   2.63**	1.89	.001




















Post Hoc Comparisons of Situational Determinants Across High (n = 7) and Low ( n = 26) Burnout Athletes
	High group	Low group	p (one-tailed)
Variables 	M (SD)	M (SD)	
Hours 	26.57	19.62	n.s.







Notes.** sig .001, * sig .05, n.s. non significant; High burnout cut-off criteria were 3.00 for Exhaustion and Devaluation and 2.70 for Reduced Sense of Accomplishment. Low burnout cut-off criteria were 2.30 for Exhaustion and Reduced Sense of Accomplishment and 1.60 for devaluation







